Their antimicrobial activity was tested on a series of microorganisms.
The use of tylosin in veterinary medicine for the treatment and prevention of serious respiratory illness among farm animals has been accepted1,2). The microbial spectrum of this important antibiotic includes Grampositive-bacteria and Mycoplasma species3). In order to expand this antibiotic spectrum, a program of chemical modification and evaluation of novel derivatives of tylosin was undertaken, using tylosin-related intermediates as starting substances4-6). Investigations showed that C-20 aldehyde group could be readily modified with retention of antibacterial activity7). MATSUBARA8) used reductive amination of the C-20 aldehyde group of tylosin like macrolides to synthesize a series of derivatives having C-20 secondary or tertiary amino functions, but members of this series of C-20 macrolides showed no improvement in antimicrobial activity. KIRST1) studied a lot of transformations on C-20 aldehyde group of tylosin and desmycosin. One of the first derivatives tested, 20-deoxo-20-(heptamethylenamino)desmycosin showed excellent Amidino compounds are widely investigated on their biological activity too. TIDWELL17) synthesized a series of analogues of 1,5-bis-(4-amidino-phenoxy)pentane (pentamidine) for screening against a rat model of Pneumocystis carinii pneumonia (PCP). In addition to their activity against PCP, the synthesized compounds were also evaluated for affinity for DNA. KUMAR18) reported about the synthesis of some dicationic amidines of diarylpyridines, which showed modest anti HIV-1 activity and selectivity in primary limphocytes. Activity in a rat model of Pneumocystis carinii pneumonia (PCP) was described for bis-cationic amidines from carbazole series19). Amidinic isolated compounds showed antiparasitic activity20). Some dicationic amidino bis-benzimidazoles were found to have potent fungicidal activity21). A series of amidino substituted carbazoles, furans and benzimidazoles possess antimicrobial activity against a wide range of eucaryotic pathogens and show inhibitory and fungicidal activities against Candida albicans and Cryptococcus neoformans. Selected compounds were also found to be active against Aspergillus fumigatus, Fusarium solani and Candida species other than C. albicans22).
Recently synthesized di-cations of bis-amidino benzimidazolyl substituted diphenylfurans inhibited HIV-1 infection23). WANG found that a series of an aromatic di-cations with an amidine-phenyl-furan-benzimidazole- 2002 amidine structure could recognize specific sequences of DNA by binding in the minor groove of DNA as a dimer24).
Finally, two amidino-benzimidazoles were introduced into clinical use known as Hoechest's medicals, Hoechst 33258 and Hoechst 3334225).
Results and Discussion
The known biological activities of tylosin and their derivatives, as well as well-known different biological activities of a number of amidino-substituted benzimidazoles, prompted us to synthesize the compounds in title21). The multiple synthesis of amidinobenzimidazolyl derivatives of tylosin and desmycosin started, with corresponding 4-amidino or 4-(N-substituted)-amidino-1,2-phenylene diamines according to the Scheme 1.
In the first step of the reaction 4-acetamidobenzonitrile was nitrated and hydrolized into 4-amino-3-nitrobenzonitrile (1) . The cyano group of compound (1) reacted in a Pinner reaction26) in apsolute EtOH with dry HCl gas to give an intermediate imidoester. Reaction of imidoester hydrochloride with isopropylamine, ethylendiamine or N-aminomorpholine in dry EtOH gave the corresponding 4-amino-3-nitro-N-substituted benzimidazoles (2), (3) and (4), which were catalytically reduced into 4-N-substitutedamidino-1,2-phenylene diamine (5), (6) and (7), and used later in the condensation with tylosin and desmycosin.
Compounds (5), (6) and (7) reacted with C-20 aldehyde group of tylosin to produce amidino substituted tylosines (8) (9) (10) (11) , while C-20 aldehyde group of desmycosin gave compounds (12) (13) (14) which showed especially great increase in activity on constitutive resistance of S. pyogenes, as mentioned before.
Compound 13 and 10 showed moderate activity on S.
pyogenes/B0542, which was better then of other molecules but less then of 12. New desmicosin derivatives are generally more active then corresponding new tylosin derivatives.
The resulting compounds (8) (9) (10) (11) (12) (13) (14) were identified by 1H and 13C NMR spectra, as well as, by molecular ion from the mass spectra. 
4-Amino-3-nitro-(N-(2-imidazolinyl)]benzamidine (3)
Compound (3) was obtained from (1) (5.35g, 0.033mol) and ethylenediamine (6.6ml, 0.098mol) on the way described for preparation of (2). It was obtained 6.31g 
4-Amino-3-nitro-(N-morpholinyl)benzamidine (4)
Compound (4) was prepared from (1) (2.55g, 0.018mol) and N-aminomorpholine (17ml, 0.175mol) on the way described for preparation of (2). It was obtained 3. 
4-(N-Isopropyl)amidino-1,2-phenylene Diamine (5)
The compound (5) was prepared by the method described earlier27). A solution of (2) (7.07g, 0.027mol) in methanol 4-[N-(N-Morpholinyl)]amidino-1,2-phenylene-diamine (7) Compound (7) was prepared on the way described for (5) from (4) 
20-[5-(N-isopropylamidino)-2-benzimidazolyl]tylosin
Hydrochloride (9) Compound (9) was prepared on the way described for (8) , from tylosin (0.916g, 0.001mol), compound (5) 
20-[5-(2-imidazolinyl)-2-benzimidazolyl]tylosin
Hydrochloride (10) A protocol similar to that described above was employed the condensation of tylosin (0.92g, 0.001mol), compound (11) A protocol similar to that described above was employed for the condensation of tylosin (0.92g, 0.001mol), Compound (12) was prepared from desmycosin (3.1g, 0.004mol) (which was prepared by the acid hydrolysis of tylosin; tylosin (5g, 0.0054mol) was dissolved in 0.2N HCl 
20-[5-(2-Imidazolinyl)-2-benzimidazolyl]desmycosin
Hydrochloride (13) A protocol similar to that described above was employed for the condensation on desmycosin (0.77g, 0.001mol), (14) A protocol similar to that described above was employed for the condensation of desmycosin (1.54g, 0.002mol), compound (7) 
